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SPECIFICATION 
Remote control circuit 

5 The present invention relates to a remote con- 
trol circuit such as for a "handy type" cord- 
less keyboard or a remote control for an au- 
diovisual system, which is used for a compli- 
cated operation, and particularly where the de- 

10 cision time for the user to realise a wrong 
operation and make a corrective action is re- 
duced, and the reliability of the operating state 
of the main device corresponding to the oper- 
ation is improved, and further relates to a re- 

15 mote control circuit in which if the command 
operation is not carried out by the main de- 
vice because of noise or the transmitting dis- 
tance, the operability of resending the com- 
mand is improved. 

20 The use of a cordless remote control device 
for operating domestic electronic devices such 
as personal computers is increasing. Further- 
more the personal computer is expected to be 
very common as a general domestic informa- 

25 tion terminal in future. 

However, there is a need for an easy to use 
input device for a general domestic personal 
computer for which the input operation is 
easy for the operator and which can be oper- 

30 ated at any point in the room. 

The conventional use of a remote control 
unit with a personal computer will now be 
described with reference to Figure 6 and Fig- 
ure 7. Figure 6 is a structural diagram of a 

35 remote control circuit of a conventional per- 
sonal computer, and Figure 7 illustrates the 
various signal codes thereof. 

In the drawings, 30 is a remote control unit, 
31 is a control input unit, 32 is a transmitter 

40 controller circuit, 33 is a transmitter circuit, 34 
is a main device, 35 is a receiver circuit, 36 is 
a receiver controller circuit, 37 is an operation 
unit, 38 is an operation detecting circuit, 39 
and 41 are display circuits, and 40 is a con- 

45 trol detection circuit. 

The control input unit 31 is operated selec- 
tively corresponding to the various operating 
functions of the main device 34 such as for 
example a personal computer, and outputs a 

50 control signal in some digital code. Figure 5a 
shows an example of an 8 bit control signal 
output This control signal is next input to the 
transmitter controller circuit 32. In the 
transmitter control circuit 32, the transmitter 

55 circuit 33 and control detection circuit are 
connected. In the transmitter controller circuit 
32, based on the control signal input, as 
shown in Figure 5b, a 16 bit data code is 
generated from the control signal and an in- 

60 verted control signal which has every bit of 
the control signal inverted, and in order to 
prevent interference with the signals of other 
devices, a 16 bit custom code is produced 
from a limited code and the inverted limited 

65 code. The non-inverted codes and the inverted 



codes are discriminated in the main device 34 
and when they are the corresponding codes, a 
provision is made that the following operation 
can be made, in order to prevent erroneous 

70 operation. The 16 bit custom code and data 
code are combined to form a 32 bit control 
data signal which is sent to the transmitter 
circuit 33. Also at this point, from the 
transmission controller circuit 32 the input 

75 control signal is passed through the control 
detection circuit 40 and the command given is 
displayed by the display circuit 41. Then an 
infra-red command signal is emitted by the 
transmitter circuit 33 based on the control 

80 data signal input, and is transmitted to the 
main device 34. The receiver circuit 35 of the 
main device 34 detects with an optical detec- 
tor element the infrared ray control command 
signal transmitted by the remote control unit 

85 30. The control command signal detected by 
the optical detector element is output from 
the receiver circuit 35 as a code with the 
same contents as the control data signal, and 
is input to the receiver controller circuit 36, 

90 and is then subject to erroneous operation 
prevention processing as follows. 

The limited code and the inverted limited 
code of the custom code are added, and a 
test is made as to whether all 8 bits are 1. If 
95 it is detected that at least one bit of the sum 
is 0, the following operation is not carried 
out. When, however, all the bits are 1, the 
limited code is compared with a limited code 
stored previously in the main device 34, and if 

100 they are in agreement next the data code is 
subject to erroneous operation prevention pro- 
cessing in the same way as the custom code. 
In the normal case then the control signal is 
decoded. If an abnormality is detected, and 

105 the processing in progress is abandoned, then 
with the command signal to be reinput a reset 
is done and the same processing is carried 
out. The decoded control signal is output from 
the receiver controller circuit 36 to the oper- 

110 ation unit 37 based on the contents of the 
control signal, and the operation selected on 
the remote control unit 30 is carried out by 
the operation unit 37. Additionally the operat- 
ing state of the operation unit 37 is converted 

115 by the operation detecting circuit 38 to a dis- 
play signal, and displayed by the display cir- 
cuit 39. 

There are, however, the following problems 
with the above described type of remote con- 

120 trol circuit. 

Specifically, conventionally if there is an er- 
roneous operation, and the command is car- 
ried out by the main device, and the operation 
done, if the display of the result is not seen it 

125 will not be realised, and if the user realises 
once the operation has started, then even if a 
correction command is given, depending on 
the nature of the command there may be a 
delay until the processing is completed. Fur- 

130 thermore, even if the command given is cor- 
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rect, when the receiving state is unstable be- 
cause of for example noise or the transmis- 
sion distance, then there wilt be a delay until 
the user has confirmed whether or not the 
5 desired command has been executed, and 
changed the position of the remote control 
unit, so that when the operation results were 
not desired, it is not possible to determine 
whether there was an erroneous operator con- 

10 trol or an erroneous operation by the machine. 
Therefore control was carried out while moni- 
toring the operation results of the main device 
24 before and after the control operation. 
As above, the operation of the conventional 

15 remote control circuit is of poor efficiency, 
and the reliability is low as an input device for 
a terminal, so it is problematical for applica- 
tion to a device requiring many commands. 
Moreover, when the receiving conditions are 

20 unstable because of the transmission distance 
determined by the operating position or be- 
cause of infra-red noise, there are cases 
where the signal does not correctly reach the 
main device and error processing is carried 

25 out. In cases such as this, it is necessary to 
make the control operation again, but when 
commands require a large number of oper- 
ations, in order to determine which of the op- 
erations caused the error the user will be re- 

30 quired to compare visually the display of the 
main device and the display of the remote 
control unit, and when making a correction the 
operability will be worsened, so it is proble- 
matical for application to a device requiring 

35 many commands. 

Therefore the present invention has as its 
technical objective the provision of a remote 
control circuit for a number of complicated op- 
erating commands and such that the user can 

40 rapidly determine the reception conditions of 
the command, the improved reliability of oper- 
ation with respect to the content of the com- 
mands, and moreover, the provision of a re- 
mote control circuit for a number of compii- 

45 cated operating commands and such that the 
user can rapidly confirm the reception condi- 
tions of the command, and with improved 
correction operation when a reception error 
has occurred. 

50 In order to solve the technical objective 
above, the present invention is characterised 
by comprising a control input unit 2 outputting 
a control signal a, a transmission unit storing 
the control signal a in a first memory circuit 6 

55 and transmitting a light signal based on the 
control signal a, a receiving unit receiving in a 
first receiver circuit 8 and storing in a second 
memory circuit the signal from the transmis- 
sion unit, a reply signal unit transmitting a 

60 light signal based on the signal from the re- 
ceiving unit to a second receiver circuit 16, 
and a command control circuit 4 which com- 
pares the signal received by said receiver cir- 
cuit 16 and the signal stored in said first 

65 memory circuit 6 and when they are in agree- 



ment outputs to said transmission unit a sig- 
nal based on the signal stored in said second 
memory circuit in order to cause the operation 
device 12 to operate and when they are not 

70 in agreement outputs a signal to a display unit 
18 for an error display. 

It is further characterised by comprising a 
control input unit 402 outputting a control sig- 
nal 4a, a transmission unit 418 storing the 

75 control signal 4a in a first memory circuit 406 
and transmitting a light signal based on the 
control signal 4a, a receiving unit 419 receiv- 
ing in a first receiver circuit 408 and storing in 
a second memory circuit the signal from the 

80 transmission unit 418, a reply signal unit 20 
transmitting a light signal based on the signal 
from the receiving unit 419 to a second re- 
ceiver circuit 415, and a command control cir- 
cuit 404 which compares the signal received 

85 by said second receiver circuit 415 and the 
signal stored in said first memory circuit 406 
and when they are in agreement outputs to 
said transmission unit 418 a signal based on 
the signal stored in said second memory cir- 

90 cuit in order to cause the operating device 
41 1 to operate and when they are not in 
agreement outputs a signal to a display unit 
417 so that the contents stored in said first 
memory circuit 406 are displayed as an error. 

95 The above technical means have the follow- 
ing effect. 

The signal received by the second receiver 
circuit 16 is compared in the command con- 
trol circuit 4 with the control signal a stored 

100 in the first memory circuit 6 and if the con- 
tents are the same a signal is output to the 
transmission unit in order to cause the signal 
stored in the second memory circuit to be 
output in order to cause the operation device 

105 12 to operate, whereas if they are not the 
same a signal is output to the display unit 18 
to cause an error display. Thus the user pro- 
ceeds to the next operation while watching 
the display unit 18 of the remote control unit 

110 1. 

Alternatively, the signal received by the 
main device 407 is compared with the control 
signal 4a stored by the transmission unit 418 
in the command control circuit 404 of the 

1 15 remote control unit 401 and if the contents 
are in agreement a signal is output to the 
transmission unit 418 to cause the operating 
device 41 1 of the main device 407 to oper- 
ate, whereas if they are not in agreement a 

120 signal is output to cause the contents to be 
displayed on the display unit 417 as an error. 
Also, when the user confirms an individual er- 
ror displayed on the display unit 417 of the 
remote control unit 401, the control operation 

125 can be resent immediately. 

Figure 1 is a block diagram showing a first 
embodiment of the present invention; Figure 2 
illustrates various signal codes according to 
the present invention; Figure 3 is a structural 

130 diagram showing a second embodiment of the 
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present invention; Figure 4 illustrates various 
signal codes according to the present inven- 
tion; Figure 5 is a perspective view of the 
state of a remote control unit displaying an 
5 error indication; Figure 6 and Figure 7 illustrate 
prior art; Figure 6 is a structural diagram; Fig- 
ure 7 illustrates various signal codes. 

in the drawings, 1 and 401 are remote con- 
trol units, 2 and 402 are control input units, 

10 3, 14, 403 and 413 are transmitter controller 
circuits, 4 and 404 are command control cir- 
cuits, 5, 15, 405 and 415 are transmitter cir- 
cuits, 6 and 406 are memory circuits, 7 and 
407 are main devices, 8, 18, 408 and 415 

15 are receiver circuits, 9, 17, 409 and 416 are 
receiver controller circuits, 10 and 410 are 
control output circuits, 12 and 411 are oper- 
ating devices, 13 and 412 are operation de- 
tecting circuits, 18 is a display unit, 417, 

20 417a and 417aa are error display positions, 
418 is a transmission unit, 419 is a receiving 
unit, 420 is a reply transmission unit, and 421 
is a monitor, respectively. 
The present invention is now described in 

25 detail in terms of Figure 1 to Figure 5. 

Firstly Figure 1 and Figure 2 are a first em- 
bodiment of the present invention. Figure 1 is 
a block diagram of an embodiment of the pre- 
sent invention, and Figure 2 illustrates the var- 

30 ious custom codes and data codes thereof. 
In the drawings, 1 is a remote control unit, 
2 is a control input unit, 3 and 4 are transmit- 
ter controller circuits, 4 is a command control 
circuit, 5 and 15 are transmitter circuits, 6 is 

35 a memory circuit such as for example a latch 
circuit or RAM, 7 is a main device such as for 
example a personal computer, 8 and 16 are 
receiver circuits, 9 and 17 are receiver con- 
troller circuits, 10 is a control output circuit, 

40 12 is an operating device, 13 is an operation 
detecting circuit, and 18 is a display unit. 

Next, to explain the operation, the control 
input unit 2 is of the construction of for 
example a touch panel, and depending on the 

45 control operation an 8 bit control signal a as 
shown in Figure 2a is output to the transmit- 
ter control circuit 3. In the transmitter control 
circuit 3, as the control signal a is input, first, 
in order to prevent interference with the sig- 

50 nals of other devices, an 8 bit custom code 
and the control code a as a data code are 
combined. 

. The 16 bit control data signal b as shown 
in Figure 2 bl formed from the custom code 

55 and data code is transmitted through the 
transmitter circuit 5 to the main device 17 as 
an infra-red light operating command signal. 
Also at this time, a synchronizing pulse for 
the command control circuit 4 and a control 

60 signal a for the memory circuit 6 are output 
respectively from the transmitter controller cir- 
cuit 3. The synchronizing pulse is output in 
synchronization with the control signal a being 
input to the transmitter controller circuit 3, 

65 causes a particular operation in the command 



control circuit, and until the transmitter con- 
troller circuit 3 is reset the next synchronizing 
pulse is not output. 
The control signal a is temporarily stored in 

70 the memory circuit 6, and until the transmitter 
controller circuit 3 is reset is not output from 
the transmitter controller circuit 3 to the mem- 
ory circuit 6. 
When the feedback signal c from the com- 

75 mand control circuit 4 is input, the transmitter 
controller circuit 3 carries out the following 
operation regardless of the control signal a 
input. First, when the feedback signal c is as 
shown in Figure 2 c1 an 8 bit data code for 

80 causing the main device 7 to carry out an 
operation, the 16 bit control data signal b 
shown in Figure 2 b2 is output from the 
transmitter controller circuit 3, and the com- 
mand control signal is output from the 

85 transmitter circuit 5 to the main device 7. 
Next, when the feedback signal c is the 8 bit 
data code shown in Figure 2 c2 for resetting 
the memory circuit 6 and the memory circuit 
provided within the receiver controller circuit 9 
90 of the main device 7, the 16 bit control data 
signal b shown in Figure 2 b3 is transmitted 
as a control command signal through the 
transmitter circuit 5 to the main device 7, and 
also the transmitter controller circuit 3 is reset 
95 to a state where the synchronizing pulse and 
control signal a can be output to the com- 
mand control circuit 4 and memory circuit 6. 
Finally, when the feedback signal c is an in- 
struction to resend the control signal a to the 

100 main device 7 based on a signal input from 
the memory circuit 6 to the command control 
circuit 4, the control data signal b shown in 
Figure 2 b1 is transmitted through the 
transmitter circuit 5 as a command signal. The 

105 transmitter circuit 5 outputs a pulse modula- 
tion infra-red light signal based on the input 
control data signal b as an operating com- 
mand signal. 
The receiver circuit 8 of the main device 7 

1 1 0 receiver receivable infra-red rays and carries 
out a converstion to an electrical signal, and if 
this infra-red light is an operating command 
signal from the remote control unit 1 , the 
same digital code as the control data signal b 

115 is output to the receiver circuit 9 as a com- 
mand signal d. 

The command signal d input to the receiver 
control circuit 9 first has its custom code por- 
tion compared with a value previously set up 

120 . in the main device 7 for the purpose of pre- 
venting erroneous operation. If even only one 
bit of this set value and the custom code 
portion of the command signal d are not in 
agreement the following operation is aban- 

125 doned, and with the next input command sig- 
nal d the operation recommences with the 
processing to prevent erroneous operation. If 
all bits of the custom code are in agreement, 
next the data code portion of the command 

130 signal d is processed as follows. When it is, 
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as shown in Figure 2 bi, for selecting an oper- 
ation of the operating device 12, the data 
code is stored in a memory circuit provided in 
the receiver controller circuit 9, and also as 
5 shown in Figure 2 b1, a signal the same as 
the command signal d is output from the re- 
ceiver controller circuit 9 to the transmitter 
control circuit 14. When it is, as shown in 
Figure 2 b2, for causing the execution of an 

10 operation of the operating device 12 of the 
main device 7, the data code portion of Figure 
2 b1 is output from the memory circuit pro- 
vided in the receiver controller circuit 9 to the 
control output circuit 10. Again, if it is, as 

15 shown in Figure 2 b3 for the purpose of re- 
setting the receiver controller circuit 9, then 
the memory circuit provided in the receiver 
controller circuit 9 is put into a storable state. 
In the control output circuit 10, the signal 

20 from the receiver controller circuit 9 is de- 
coded, and a signal is output to the operating 
device 12 to cause the operation selected by 
the remote control unit 1 to be carried out. 
The operating device 12 carries out an oper- 

25 ation based on the signal from the control 
output circuit 10, and outputs a signal for the 
state corresponding to this operation to the 
operation detecting circuit 13. The operation 
detecting circuit 13 outputs an 8 bit data 

30 code as shown in Figure 2 e1 based on the 
signal input from the operating device 1 2 to 
the transmitter controller circuit 14. 

The transmitter controller circuit 14 carries 
out the following operation based on the sig- 

35 nal output by the receiver controller circuit 9 
and the operation detecting circuit 13. 

First, if the signal of Figure 2 b1 from the 
receiver controller circuit 9 is input to fhe 
transmitter controller circuit 14, then regard- 

40 less of the signal from the operation detecting 
circuit 13, the following operation is carried 
out. Specifically, as shown in Figure 2 b1 1, 
the custom code portion of the code has all 
its bits inverted and output with the data code 

45 portion to the transmitter circuit 15. On the 
other hand, when the signal from the receiver 
controller circuit 9 is not present, the 
transmitter controller circuit 14 carries out an 
operation on the signal e input from the oper- 

50 ation detecting circuit 13 as follows. When an 
8 bit data code as shown in Figure 2 el is 
input to the transmitter controller circuit 14, a 
16 bit signal as shown in Figure 2 e2, being a 
combination of a custom code specially pro- 

55 vided for the operating state of the operating 
device 12 and the input data code, is output 
to the transmitter circuit 1 5. 

The receiver circuit 16 of the remote control 
unit 1 receives an infra-red light signal of such 

60 an intensity as to be receivable, converts it to 
an electric signal, and outputs it to the re- 
ceiver controller circuit 17. 

When this infra-red light is a state signal 
from the main device 7, a signal having the 

65 same digital code as the signal output from 



the transmitter controller circuit 14 is output 
to the receiver controller circuit 17. 

In the receiver controller circuit 17 the fol- 
lowing operation is carried out according to 
70 the signal from the receiver circuit 1 6. First 
the signal has its custom code portion com- 
pared with a value previously set in the re- 
mote control unit 1 for the purposes of pre- 
venting interference, and if even only one bit 
75 is not in agreement, the following processing 
is not carried out. Also, when a signal is next 
input, processing for preventing interference is 
begun again. On the other hand, if the custom 
code agrees in all bits, the signal undergoes 
80 the following processing. When the input sig- 
nal is, as shown in Figure 2 b1 1 a signal 
output from a receiver controller circuit 9 of 
the main device 7 to the transmitter controller 
circuit 14 and sent back to the remote control 
85 unit 1 with the custom code inverted, this 
custom code is recognised, and a pulse is 
output to cause the output of the data stored 
in the memory circuit 6 from the receiver con- 
troller circuit 17, and the data code portion is 
90 output unchanged from the receiver controller 
circuit 17 to the command control circuit 4. 

When the input signal, as shown in Figure 2 
e2, has the special operating state custom 
code for the operating device 12 produced by 
95 being input from the opeartion detecting circuit 
13 of the main device 7 to the transmitter 
controller circuit 14, and returned to the re- 
mote control unit 1, then the custom code 
portion is identified and the data code portion 

100 is output from the receiver controller circuit 17 
to the display unit 18. In the command con- 
trol circuit 4, the following operation is begun 
with the synchronizing pulse input from the 
transmitter controller circuit 13. The command 

105 control circuit 4 compares the stored data 
from the memory circuit 6 and the data code 
from the receiver controller circuit 17, and if 
both codes agree in ail bits, as shown in Fig- 
ure 2 d outputs an 8 bit feedback signal c to 

1 10 cause the execution of the operation in the 
main device 7, and after a fixed time outputs 
to the transmitter controller circuit 3 a feed- 
back signal c as shown in Figure 2 c2 in 
order to reset the transmitter controller circuit 

115 3 and the receiver controller circuit 9 of the 
main device 7. If the two codes do not agree 
in even one bit, the memory data output by 
the memory circuit 6 as shown in Figure 2 a1 
is output unchanged as a feedback signal c to 

120 the transmitter controller circuit 3. In the case 
that the two codes are not in agreement, this 
operation is repeated a certain number of 
times, and when agreement is not reached 
after this number of times, the command con- 

125 trol circuit 4 ouputs to the transmitter control- 
ler circuit 3 a feedback signal c as shown in 
Figure 2 d for the purpose of resetting the 
transmitter controller circuit 3 and the receiver 
controller circuit 9, and additionally a signal to 

130 the display unit 18 to indicate an error. 
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In the display unit 18, with the signals from 
the receiver controller circuit 1 7 and the com- 
mand control circuit 4, the operating state of 
the operating device 12 of the main device 7 
5 is displayed, and when the content of a com- 
mand sent from the remote control unit 1 has 
not been correctly received in the main device 
7, an error display is made. 
The memory circuits provided in the mem- 

10 ory circuit 6 and the receiver controller circuit 
9 of the present invention may be con- 
structed, depending on the volume of data to 
be stored, from latch circuits or RAM. 
Next a second embodiment of the present 

15 invention is described in detail based on Fig- 
ures 3 to 5. 

Figure 3 is a structural diagram of the em- 
bodiment. Figure 4 illustrates the various sig- 
nal codes thereof, and Figure 5 is a perspec- 

20 tive view of the remote control unit in the 
state of making an error display. 

In the drawings, 401 is a remote control 
unit, 402 is a control input unit, 403 and 413 
are transmitter controller circuits, 404 is a 

25 command control circuit, 405 and 414 are 
transmitter circuits, 406 is a memory circuit, 
407 is a main device, 408 and 415 are re- 
ceiver circuits, 409 and 416 are receiver con- 
troller circuits, 410 is a control output circuit, 

30 411 is an operating device, 412 is an oper- 
ation detecting circuit, 417 is a display unit, 
417a is a display portion displaying the oper- 
ating state of the main device, 417aa is a 
display portion provided corresponding to the 

35 control input unit 402, 417b is a position of 
an error display on the display portion 417aa, 
417bb is a position of an error display on the 
display portion 417a, 418 is a transmission 
unit, 419 is a receiving unit, 420 is a reply 

40 transmission unit, and 421 is a monitor. 

Next, to explain the operation, the control 
input unit 402 is of a construction combining 
a display unit 417 such as for example a 
touch panel, and depending on the control op- 

45 eration an 8 bit control signal 4a as shown in 
Figure 4 a1 is output to the transmission unit 
418. 

In the transmission unit 418, as the control 
signal 4a is input to the transmitter control 

50 circuit 403, first, in order to prevent interfer- 
ence with the signals of other devices, an 8 
bit custom code and the control code 4a as a 
data code are combined. The 16 bit control 
data signal 4b as shown in Figure 4 4b 1 

55 formed from the custom code and data code 
is transmitted through the transmitter circuit 
405 to the main device 407 as an infra-red 
light operating command signal. Also at this 
time, a synchronizing pulse for the command 

60 control circuit 404 and a control signal 4a for 
the memory circuit 406 are output respec- 
tively from the transmitter controller circuit 
403. The synchronizing pulse is output in syn- 
chronization with the control signal 4a being 

65 input to the transmitter controller circuit 403, 



initiates a particular operation in the command 
control circuit 404, and until the transmitter 
controller circuit 403 is reset the next syn- 
chronizing pulse is not output. The control sig- 

70 nal 4a is temporarily stored in the memory 
circuit 406, and until the transmitter controller 
circuit 403 is reset is not output from the 
transmitter controller circuit 403 to the mem- 
ory circuit 406. 

75 When the feedback signal 4c from the com- 
mand control circuit 404 is input, the transmit- 
ter controller circuit 403 carries out the fol- 
lowing operation regardless of the control sig- 
nal a input. First, when the feedback signal 4c 

80 is as shown in Figure 4 4c 1 an 8 bit data 
code for causing the main device 407 to carry 
out an operation, the 16 bit control data sig- 
nal 4b shown in Figure 4 4b2 is output from 
the transmitter controller circuit 403, and the 

85 command control signal is output from the 
transmitter circuit 405 to the main device 
407. 

Next, when the feedback signal 4c is the 8 
bit data code shown in Figure 4 4c2 for re- 

90 setting the memory circuit provided within the 
receiver controller circuit 409 of the main de- 
vice 407 described below the 1 6 bit control 
data signal 4b shown in Figure 4 4b3 is 
transmitted as a control command signal 
95 through the transmitter circuit 405 to the main 
device 407, and also the transmitter controller 
circuit 403 is reset. When the feedback signal 
4c is an instruction to resend the control sig- 
nal 4a as a, operating command to the main 

100 device 407 based on a signal input from the 
memory circuit 406 to the command control 
circuit 404, the control data signal 4b shown 
in Figure 4 4b 1 is transmitted through the 
transmitter circuit 405 as a command signal. 

105 The transmitter circuit 405 outputs a pulse 
modulation infra-red light signal based on the 
input control data signal 4b as an operating 
command signal. 
The receiving unit 419 of the main device 

110 407 receives the command control signal from 
the remote control unit 401 and carries out 
the following operation. The receiver circuit 
408 of the receiving unit 419 receives receiv- 
able infra-red rays and carries out a conver- 

1 1 5 sion to an electrical signal, and outputs this to 
the receiver controller circuit 409. If this infra- 
red light is an operating command signal from 
the remote control unit 401, the same digital 
code as the control data signal 4b is output 

120 as a command signal 4d. The command signal 
4d input to the receiver control circuit 409 
first has its custom code portion compared 
with a value previously set up in the main 
device 407 for the purpose of preventing er- 

125 roneous operation. If even only one bit of this 
set value and the custom code portion of the 
command signal 4d are not in agreement the 
following operation is abandoned, and with 
the next input command signal 4d the oper- 

130 ation recommences with the processing to 
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prevent erroneous operation. If all bits of the 
custom code are in agreement, next the data 
code porton of the command signal 4d is pro- 
cessed as follows. 
5 When the data code portion is, as shown in 
Figure 4 4b 1, for selecting an operation of the 
operating device 41 1, the data code is stored 
in a memory circuit provided in the receiver 
controller circuit 409, and also a signal the 

10 same as in Figure 4 4b 1 is output from the 
receiver controller circuit 409 to the transmit- 
ter control circuit 413 of the reply transmis- 
sion unit 420. 
When the input command signal 4d is, as 

15 shown in Figure 2 b2, for causing the execu- 
tion of an operation of the operating device 
41 1, the data code portion of Figure 4 4b 1 is 
output from the memory circuit provided in 
the receiver controller circuit 409 to the con- 

20 trol output circuit 410. Again, if it is, as 
shown in Figure 4 4b3 for the purpose of 
resetting the receiver controller circuit 409, 
then the memory circuit provided in the re- 
ceiver controller circuit 409 is put into a sto- 

25 rable state. In the control output circuit 410, 
the signal from the receiver controller circuit 
409 is decoded, and a signal is output to the 
operating device 411 to cause the operation 
selected by the remote control unit 401 to be 

30 carried out. 

The operating device 411 carries out an op- 
eration based on the signal from the control 
output circuit 410, and outputs a signal corre- 
sponding to this operation to the operation 

35 detecting circuit 412 in the reply transmission 
unit 420. 

The operation detecting circuit 412 outputs 
an 8 bit data code as shown in Figure 4 4e1 
based on the signal input from the operating 
40 device 4 1 1 to the transmitter controller circuit 
413. 

The transmitter controller circuit 413 carries 
out the following operation based on the sig- 
nal ouput by the receiver controller circuit 409 

45 of the receiving unit 419 and the operation 
detecting circuit 412. 

First, if a signal from the receiver controller 
circuit 409 is input to the transmitter control- 
ler circuit 413, then regardless of the signal 

50 4e from the operation detecting circuit 412, 
then as shown in Figure 4 4b11, the custom 
code portion of the code has all its bits in- 
verted and output with the data code portion 
to the transmitter circuit 414. 

55 On the other hand, when the signal from the 
receiver controller circuit 409 is not present, 
the transmitter controller circuit 413 carries 
out an operation on the signal 4e input from 
the operation detecting circuit 412 as follows. 

60 When an 8 bit data code as shown in figure 
4 4e1 is input to the transmitter controller 
circuit 413, a 16 bit signal 4f as shown in 
Figure 4 4f1, being a combination of a custom 
code specially produced for the operation 

65 state of the operating device 41 1 and the in- 



put data code, is output to the transmitter 
circuit 414. The transmitter circuit 414 
transmits to the remote control unit 40 1 an 
infra-red light state signal being a pulse modu- 

70 lation signal based on the input signal 4f. 

The monitor unit 421 of the remote control 
unit 401 receives a state signal from the main 
device 407 and operates as follows. The re- 
ceiver circuit 415 of the monitor unit 421 re- 

75 ceives a receivable infrared light signal, con- 
verts it to an electric signal, and outputs it to 
the receiver controller circuit 416. When this 
infra-red light is a state signal from the main 
device 407, a signal having the same digital 

80 code as the signal 4f output from the 

transmitter controller circuit 413 is output to 
the receiver controller circuit 416. In the re- . 
ceiver controller circuit 416, the input signal 
from the receiver circuit 415 has its custom 

85 code portion compared with a value previously 
set in the remote control unit 401 for the 
purposes of preventing interference, and if 
even only one bit is not in agreement, the 
following processing is not carried out. Also, 

90 when a signal is next input, processing for 
preventing interference is begun again. On the 
other hand, if the custom code agrees in all 
bits, the signal undergoes the following pro- 
cessing. When the input signal is, as shown 

95 in Figure 4 4b 11 a signal ouput from the re- 
ceiver controller circuit 409 of the main device 
407 through the transmitter controller circuit 
414 and sent back to the remote control unit 
401, the custom code is recognised, and the 
100 pulse is output to cause the output of the 
data stored in the memory circuit 406 from 
the transmission unit 418 of the receiver con- 
troller circuit 416, and the data code portion 
is output unchanged from the receiver control- 
105 ler circuit 416 to. the command control circuit 
404. 

When the input signal, as shown in Figure 4 
4f1, has been input from the operation detect- 
ing circuit 412 of the main device 407 to the 

1 10 transmitter controller circuit 414, and returned 
to the remote control unit 401, then the cus- 
tom code portion is identified and the data 
code portion is output from the receiver con- 
troller circuit 416 to the display unit 417. At 

115 this point, the display of the display unit 417 
is displayed on the display portion 417a of 
Figure 5, and the action of the operating de- 
vice 411 can be monitored. In the command 
control circuit 404, the stored data from the 

120 memory circuit 406 and the data code from 
the receiver controller circuit 416 are com- 
pared, and if both codes agree in all bits, as 
shown in Figure 5 4c 1 an 8 bit feedback sig- 
nal 4c to cause the execution of the operation 

125 in the operating device 41 1 of the main de- 
vice 407 is output, and after a fixed time next 
a feedback signal 4c as shown in Figure 4 
4c2 is output to the transmitter controller cir- 
cuit 403 in order to reset the transmitter con- 

1 30 troller circuit 403 and the receiver controller 
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circuit 409 of the main device 407. 

If the two codes do not agree in even one 
bit the memory data output by the memory 
circuit 406 as shown in Figure 4 4a 1 is out- 

5 put unchanged as a feedback signal 4c to the 
transmitter controller circuit 403, and the con- 
trol command signal is again transmitted to 
the main device 407. In the case that the two 
codes are not in agreement, this operation is 

10 repeated a certain number of times, and when 
agreement is not reached after this number of 
times, the command control circuit 404 out- 
puts to the transmitter controller circuit 403 a 
feedback signal 4c as shown in Figure 4 4c 1 

15 for the purpose of resetting the transmitter 
controller circuit 403 and the receiver control- 
ler circuit 409, and additionally an output 
command pulse is output from the command 
control circuit 404 to the memory circuit 406 

20 in order to cause an indication of the source 
of the error on the display unit 417, and in 
response to this pulse the stored data is out- 
put from the memory circuit 406 through the 
command control circuit 404 to the display 

25 unit 417. 

In the display unit 417, based on the stored 
data input through the command control circuit 
404, the operation key which, even though 
operated on the control input unit 402 the 

30 main device 407 did not execute, is displayed 
as an error display on the display portion 
417aa in Figure 5. At this point, if the oper- 
ation key is supposed to be the Arabic 
numeral key '1', then on the error display po- 

35 sition 417b the portion for the key 'V will 
flash. In synchronization with this error dis- 
play, the error display position 417bb on the 
display portion 417a will also be displayed. 
Seeing these error displays, the user will carry 

40 out the same operation again for correction 
purposes. 

In addition to the above embodiment, it 
should be noted that the key error display 
positions can also be displayed on the display 

45 portion 417a, and the control input unit 402 
can also be constructed with mechanical tac- 
tile switches and so forth. 

In addition, the memory circuits provided in 
the memory circuit 406 and the receiver con- 

50 troller circuit 409 of the present invention may 
be constructed, depending on the number of 
bits in the control signals, which is the volume 
of data to be stored, from latch circuits or 
RAM or the like. 

55 As in the above description, the benefit is 
that the operating state of the main device 7 
is displayed on the display unit of the remote 
control device 1, and the content of the com- 
mands from the remote control unit 1 and the 

60 contents of the signal received by the main 
device 7 are compared; and when different an 
error indication is given, so that whereas con- 
ventionally the work of monitoring the operat- 
ing state of the main device before and after 

65 a command input, according to the present 



invention the input operation is simplified be- 
cause it is only necessary to monitor the dis- 
play unit provided in the remote control unit 1 
at hand, and furthermore the reliability can be 

70 improved. 

According to the second embodiment of the 
present invention, the benefit is provided that 
since the construction is such that on the dis- 
play unit 417 of the remote control unit 401 

75 is displayed the operating state of the main 
device 407 and when the signal receiving 
state of the main device 407 is determined 
the control state when an error occurs, 
whereas conventionally it was necessary to 

80 compare visually before and after an input op- 
eration the operating state of the main device 
407 and the state of control of the remote 
control unit 401, it is sufficient to observe 
only the display unit 417 of the remote con- 

85 trol unit 401 while carrying out an input oper- 
ation, correction can also be simplified, and 
the reliability of input data can also be im- 
proved. 

90 CLAIMS 

1. A remote control circuit characterised by 
comprising a control input unit outputting a 
control signal, a transmission unit storing the 
control signal in a first memory circuit and 

95 transmitting a light signal based on the control 
signal, a receiving unit receiving in a first re- 
ceiver circuit and storing in a second memory 
circuit the signal from the transmission unit, a 
reply signal unit transmitting a light signal 

100 based on the signal from the receiving unit to 
a second receiver circuit, and a command 
control circuit which compares the signal re- 
ceived by said second receiver circuit and the 
signal stored in said first memory circuit and 

105 when they are in agreement outputs to said 
transmission unit a signal based on the signal 
stored in said second memory circuit in order 
to cause the operating device to operate and 
when they are not in agreement outputs a 

1 10 signal to a display unit for an error display. 

2. A remote control circuit as claimed in 
Claim 1, characterised by comprising a com- 
mand control circuit which compares the sig- 
nal received by said second receiver circuit 

1 1 5 and the signal stored in said first memory cir- 
cuit and when they are in agreement outputs 
to said transmission unit a signal based on the 
signal stored in said second memory circuit in 
order to cause the operating device to operate 

120 and when they are not in agreement outputs a 
signal to the display unit so that the contents 
stored in said first memory circuit are dis- 
played as an error. 

3. A remote control circuit substantially as 
125 hereinbefore described with reference to Fig- 
ures 1 to 5 of the accompanying drawings. 
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SPECIFICATION 

Remote control circuit 

5 The present invention relates to a remote con- 
trol circuit such as for a "handy type" cord- 
less keyboard or a remote control for an au- 
diovisual system, which is used for a compli- 
cated operation, and particularly where the de- 
10 cision time for the user to realise a wrong 
operation and make a corrective action is re- 
duced, and the reliability of the operating state 
of the main device corresponding to the oper- 
ation is improved, and further relates to a re- 
15 mote control circuit in which if the command 
operation is not carried out by the main de- 
vice because of noise or the transmitting dis- 
tance, the operability of resending the com- 
mand is improved. 
20 The use of a cordless remote control device 
for operating domestic electronic devices such 
as personal computers is increasing. Further- 
more the personal computer is expected to be 
very common as a general domestic informa- 
25 tion terminal in future.. 

However, there is a need for an easy to use 
input device for a general domestic personal 
computer for which the input operation is 
easy for the operator and which can be oper- 
30 ated at any point in the room. 

The conventional use of a remote control 
unit with a personal computer will now be 
described with reference to Figure 6 and Fig- 
ure 7. Figure 6 is a structural diagram of a 
35 remote control circuit of a conventional per- 
sonal computer, and Figure 7 illustrates the 
various signal codes thereof. 

In the drawings, 30 is a remote control unit, 
31 is a control input unit, 32 is a transmitter 
40 controller circuit, 33 is a transmitter circuit, 34 
is a main device, 35 is a receiver circuit, 36 is 
a receiver controller circuit, 37 is an operation 
unit, 38 is an operation detecting circuit, 39 
and 41 are display circuits, and 40 is a con- 
45 trol detection circuit. 

The control input unit 31 is operated selec- 
tively corresponding to the various operating 
functions of the main device 34 such as for 
example a personal computer, and outputs a 
50 control signal in some digital code. Figure 5a 
shows an example of an 8 bit control signal 
output. This control signal is next input to the 
transmitter controller circuit 32. In the 
transmitter control circuit 32, the transmitter 
55 circuit 33 and control detection circuit are 
connected. In the transmitter controller circuit 
32, based on the control signal input, as 
shown in Figure 5b, a 16 bit data code is 
- generated from the control signal and an in- 
60 verted control signal which has every bit of 
the control signal inverted, and in order to 
prevent interference with the signals of other 
devices, a 16 bit custom code is produced 
from a limited code and the inverted limited 
65 code. The non-inverted codes and the inverted 



codes are discriminated in the main device 34 
and when they are the corresponding codes, a 
provision is made that the following operation 
can be made, in order to prevent erroneous 

70 operation. The 16 bit custom code and data 
code are combined to form a 32 bit control 
data signal which is sent to the transmitter 
circuit 33. Also at this point, from the 
transmission controller circuit 32 the input 

75 control signal is passed through the control 
detection circuit 40 and the command given is 
displayed by the display circuit 41. Then an 
infra-red command signal is emitted by the 
transmitter circuit 33 based on the control 

80 data signal input, and is transmitted to the 
main device 34. The receiver circuit 35 of the 
main device 34 detects with an optical detec- 
tor element the infrared ray control command 
signal transmitted by the remote control unit 

85 30. The control command signal detected by 
the optical detector element is output from 
the receiver circuit 35 as a code with the 
same contents as the control data signal, and 
is input to the receiver controller circuit 36, 

90 and is then subject to erroneous operation 
prevention processing as follows. 

The limited code and the inverted limited 
code of the custom code are added, and a 
test is made as to whether all 8 bits are 1. If 
95 it is detected that at least one bit of the sum 
is 0, the following operation is not carried 
out. When, however, all the bits are 1, the 
limited code is compared with a limited code 
stored previously in the main device 34, and if 

100 they are in agreement next the data code is 
subject to erroneous operation prevention pro- 
cessing in the same way as the custom code. 
In the normal case then the control signal is 
decoded. If an abnormality is detected, and 

105 the processing in progress is abandoned, then 
with the command signal to be reinput a reset 
is done and the same processing is carried 
out. The decoded control signal is output from 
the receiver controller circuit 36 to the oper- 

1 10 ation unit 37 based on the contents of the 
control signal, and the operation selected on 
the remote control unit 30 is carried out by 
the operation unit 37. Additionally the operat- 
ing state of the operation unit 37 is converted 

115 by the operation detecting circuit 38 to a dis- 
play signal, and displayed by the display cir- 
cuit 39. 

There are, however, the following problems 
with the above described type of remote con- 

120 trol circuit. 

Specifically, conventionally if there is an er- 
roneous operation, and the command is car- 
ried out by the main device, and the operation 
done, if the display of the result is not seen it 

125 will not be realised, and if the user realises 
once the operation has started, then even if a 
correction command is given, depending on 
the nature of the command there may be a 
delay until the processing is completed. Fur- 

130 thermore, even if the command given is cor- 
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rect, when the receiving state is unstable be- 
cause of for example noise or the transmis- 
sion distance, then there will be a delay until 
the user has confirmed whether or not the 
5 desired command has been executed, and 
changed the position of the remote control 
unit, so that when the operation results were 
not desired, it is not possible to determine 
whether there was an erroneous operator con- 

10 trol or an erroneous operation by the machine. 
Therefore control was carried out while moni- 
toring the operation results of the main device 
24 before and after the control operation. 
As above, the operation of the conventional 

15 remote control circuit is of poor efficiency, 
and the reliability is low as an input device for 
a terminal, so it is problematical for applica- 
tion to a device requiring many commands. 
Moreover, when the receiving conditions are 

20 unstable because of the transmission distance 
determined by the operating position or be- 
cause of infra-red noise, there are cases 
where the signal does not correctly reach the 
main device and error processing is carried 

25 out. In cases such as this, it is necessary to 
make the control operation again, but when 
commands require a large number of oper- 
ations, in order to determine which of the op- 
erations caused the error the user will be re- 

30 quired to compare visually the display of the 
main device and the display of the remote 
control unit, and when making a correction the 
operability will be worsened, so it is proble- 
matical for application to a device requiring 

35 many commands. 

Therefore the present invention has as its 
technical objective the provision of a remote 
control circuit for a number of complicated op- 
erating commands and such that the user can 

40 rapidly determine the reception conditions of 
the command, the improved reliability of oper- 
ation with respect to the content of the com- 
mands, and moreover, the provision of a re- 
mote control circuit for a number of compii- 

45 cated operating commands and such that the 
user can rapidly confirm the reception condi- 
tions of the command, and with improved 
correction operation when a reception error 
has occurred. 

50 In order to solve the technical objective 
above, the present invention is characterised 
by comprising a control input unit 2 outputting 
a control signal a, a transmission unit storing 
the control signal a in a first memory circuit 6 

55 and transmitting a light signal based on the 
control signal a, a receiving unit receiving in a 
first receiver circuit 8 and storing in a second 
memory circuit the signal from the transmis- 
sion unit, a reply signal unit transmitting a 

60 light signal based on the signal from the re- 
ceiving unit to a second receiver circuit 16, 
and a command control circuit 4 which com- 
pares the signal received by said receiver cir- 
cuit 16 and the signal stored in said first 

65 memory circuit 6 and when they are in agree- 



ment outputs to said transmission unit a sig- 
nal based on the signal stored in said second 
memory circuit in order to cause the operation 
device 12 to operate and when they are not 

70 in agreement outputs a signal to a display unit 
18 for an error display. 

It is further characterised by comprising a 
control input unit 402 outputting a control sig- 
nal 4a, a transmission unit 418 storing the 

75 control signal 4a in a first memory circuit 406 
and transmitting a light signal based on the 
control signal 4a, a receiving unit 419 receiv- 
ing in a first receiver circuit 408 and storing in 
a second memory circuit the signal from the 

80 transmission unit 418, a reply signal unit 20 
transmitting a light signal based on the signal 
from the receiving unit 419 to a second re- 
ceiver circuit 415, and a command control cir- 
cuit 404 which compares the signal received 

85 by said second receiver circuit 415 and the 
signal stored in said first memory circuit 406 
and when they are in agreement outputs to 
said transmission unit 418 a signal based on 
the signal stored in said second memory cir- 

90 cuit in order to cause the operating device 
41 1 to operate and when they are not in 
agreement outputs a signal to a display unit 
417 so that the contents stored in said first 
memory circuit 406 are displayed as an error. 

95 The above technical means have the follow- 
ing effect. 

The signal received by the second receiver 
circuit 16 is compared in the command con- 
trol circuit 4 with the control signal a stored 

100 in the first memory circuit 6 and if the con- 
tents are the same a signal is output to the 
transmission unit in order to cause the signal 
stored in the second memory circuit to be 
output in order to cause the operation device 

105 12 to operate, whereas if they are not the 
same a signal is output to the display unit 18 
to cause an error display. Thus the user pro- 
ceeds to the next operation while watching 
the display unit 18 of the remote control unit 

110 1. 

Alternatively, the signal received by the 
main device 407 is compared with the control 
signal 4a stored by the transmission unit 418 
in the command control circuit 404 of the 

1 15 remote control unit 401 and if the contents 
are in agreement a signal is output to the 
transmission unit 418 to cause the operating 
device 41 1 of the main device 407 to oper- 
ate, whereas if they are not in agreement a 

120 signal is output to cause the contents to be 
displayed on the display unit 417 as an error. 
Also, when the user confirms an individual er- 
ror displayed on the display unit 417 of the 
remote control unit 401, the control operation 

125 can be resent immediately. 

Figure 1 is a block diagram showing a first 
embodiment of the present invention; Figure 2 
illustrates various signal codes according to 
the present invention; Figure 3 is a structural 

130 diagram showing a second embodiment of the 
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present invention; Figure 4 illustrates various 
signal codes according to the present inven- 
tion; Figure 5 is a perspective view of the 
state of a remote control unit displaying an 
5 error indication; Figure 6 and Figure 7 illustrate 
prior art; Figure 6 is a structural diagram; Fig- 
ure 7 illustrates various signal codes. 

In the drawings, 1 and 401 are remote con- 
trol units, 2 and 402 are control input units, 
10 3, 14, 403 and 413 are transmitter controller 
circuits, 4 and 404 are command control cir- 
cuits, 5, 15, 405 and 415 are transmitter cir- 
cuits, 6 and 406 are memory circuits, 7 and 
407 are main devices, 8, 18, 408 and 415 
15 are receiver circuits, 9, 17, 409 and 416 are 
receiver controller circuits, 10 and 410 are 
control output circuits, 12 and 411 are oper- 
ating devices, 13 and 412 are operation de- 
tecting circuits, 18 is a display unit, 417, 
20 417a and 417aa are error display positions, 
418 is a transmission unit, 419 is a receiving 
unit, 420 is a reply transmission unit, and 421 
is a monitor, respectively. 
The present invention is now described in 
25 detail in terms of Figure 1 to Figure 5. 

Firstly Figure 1 and Figure 2 are a first em- 
bodiment of the present invention. Figure 1 is 
a block diagram of an embodiment of the pre- 
sent invention, and Figure 2 illustrates the var- 
30 ious custom codes and data codes thereof. 
In the drawings, 1 is a remote control unit, 
2 is a control input unit, 3 and 4 are transmit- 
ter controller circuits, 4 is a command control 
circuit, 5 and 15 are transmitter circuits, 6 is 
35 a memory circuit such as for example a latch 
circuit or RAM, 7 is a main device such as for 
example a personal computer, 8 and 16 are 
receiver circuits, 9 and 17 are receiver con- 
troller circuits, 10 is a control output circuit, 
40 12 is an operating device, 13 is an operation 
detecting circuit, and 18 is a display unit. 

Next, to explain the operation, the control 
input unit 2 is of the construction of for 
example a touch panel, and depending on the 
45 control operation an 8 bit control signal a as 
shown in Figure 2a is output to the transmit- 
ter control circuit 3. In the transmitter control 
circuit 3, as the control signal a is input, first, 
in order to prevent interference with the sig- 
50 nals of other devices, an 8 bit custom code 
and the control code a as a data code are 
combined. 

The 16 bit control data signal b as shown 
in Figure 2 b1 formed from the custom code 

55 and data code is transmitted through the 
transmitter circuit 5 to the main device 17 as 
an infra-red light operating command signal. 
Also at this time, a synchronizing pulse for 
the command control circuit 4 and a control 

60 signal a for the memory circuit 6 are output 
respectively from the transmitter controller cir- 
cuit 3. The synchronizing pulse is output in 
synchronization with the control signal a being 
input to the transmitter controller circuit 3, 

65 causes a particular operation in the command 



control circuit, and until the transmitter con- 
troller circuit 3 is reset the next synchronizing 
pulse is not output. 
The control signal a is temporarily stored in 

70 the memory circuit 6, and until the transmitter 
controller circuit 3 is reset is not output from 
the transmitter controller circuit 3 to the mem- 
ory circuit 6. 
When the feedback signal c from the com- 

75 mand control circuit 4 is input, the transmitter 
controller circuit 3 carries out the following 
operation regardless of the control signal a 
input. First, when the feedback signal c is as 
shown in Figure 2 c1 an 8 bit data code for 

80 causing the main device 7 to carry out an 
operation, the 16 bit control data signal b 
shown in Figure 2 b2 is output from the 
transmitter controller circuit 3, and the com- 
mand control signal is output from the 

85 transmitter circuit 5 to the main device 7. 
Next, when the feedback signal c is the 8 bit 
data code shown in Figure 2 c2 for resetting 
the memory circuit 6 and the memory circuit 
provided within the receiver controller circuit 9 

90 of the main device 7, the 16 bit control data 
signal b shown in Figure 2 b3 is transmitted 
as a control command signal through the 
transmitter circuit 5 to the main device 7, and 
also the transmitter controller circuit 3 is reset 

95 to a state where the synchronizing pulse and 
control signal a can be output to the com- 
mand control circuit 4 and memory circuit 6. 
Finally, when the feedback signal c is an in- 
struction to resend the control signal a to the 

100 main device 7 based on a signal input from 
the memory circuit 6 to the command control 
circuit 4, the control data signal b shown in 
Figure 2 bl is transmitted through the 
transmitter circuit 5 as a command signal. The 

105 transmitter circuit 5 outputs a pulse modula- 
tion infra-red light signal based on the input 
control data signal b as an operating com- 
mand signal. 
The receiver circuit 8 of the main device 7 

1 10 receiver receivable infra-red rays and carries 
out a converstion to an electrical signal, and if 
this infra-red light is an operating command 
signal from the remote control unit 1, the 
same digital code as the control data signal b 

115 is output to the receiver circuit 9 as a com- 
mand signal d. 

The command signal d input to the receiver 
control circuit 9 first has its custom code por- 
tion compared with a value previously set up 

1 20 in the main device 7 for the purpose of pre- 
venting erroneous operation. If even only one 
bit of this set value and the custom code 
portion of the command signal d are not in 
agreement the following operation is aban- 

125 doned, and with the next input command sig- 
nal d the operation recommences with the 
processing to prevent erroneous operation. If 
all bits of the custom code are in agreement, 
next the data code portion of the command 

130 signal d is processed as follows. When it is, 
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as shown in Figure 2 bi, for selecting an oper- 
ation of the operating device 12, the data 
code is stored in a memory circuit provided in 
the receiver controller circuit 9, and also as 
5 shown in Figure 2 b1, a signal the same as 
the command signal d is output from the re- 
ceiver controller circuit 9 to the transmitter 
control circuit 14. When it is f as shown in 
Figure 2 b2, for causing the execution of an 

10 operation of the operating device 12 of the 
main device 7, the data code portion of Figure 
2 b1 is output from the memory circuit pro- 
vided in the receiver controller circuit 9 to the 
control output circuit 10. Again, if it is, as 

15 shown in Figure 2 b3 for the purpose of re- 
setting the receiver controller circuit 9, then 
the memory circuit provided in the receiver 
controller circuit 9 is put into a storable state. 
In the control output circuit 10, the signal 

20 from the receiver controller circuit 9 is de- 
coded, and a signal is output to the operating 
device 12 to cause the operation selected by 
the remote control unit 1 to be carried out. 
The operating device 12 carries out an oper- 

25 ation based on the signal from the control 
output circuit 10, and outputs a signal for the 
state corresponding to this operation to the 
operation detecting circuit 13. The operation 
detecting circuit 13 outputs an 8 bit data 

30 code as shown in Figure 2 e1 based on the 
signal input from the operating device 1 2 to 
the transmitter controller circuit 14. 

The transmitter controller circuit 14 carries 
out the following operation based on the sig- 

35 nal output by the receiver controller circuit 9 
and the operation detecting circuit 13. 

First, if the signal of Figure 2 b! from the 
receiver controller circuit 9 is input to fhe 
transmitter controller circuit 14, then regard- 

40 less of the signal from the operation detecting 
circuit 13, the following operation is carried 
out. Specifically, as shown in Figure 2 b11, 
the custom code portion of the code has all 
its bits inverted and output with the data code 

45 portion to the transmitter circuit 15. On the 
other hand, when the signal from the receiver 
controller circuit 9 is not present, the 
transmitter controller circuit 14 carries out an 
operation on the signal e input from the oper- 

50 ation detecting circuit 13 as follows. When an 
8 bit data code as shown in Figure 2 e1 is 
input to the transmitter controller circuit 14, a 
16 bit signal as shown in Figure 2 e2, being a 
combination of a custom code specially pro- 

55 vided for the operating state of the operating 
device 12 and the input data code, is output 
to the transmitter circuit 15. 

The receiver circuit 1 6 of the remote control 
unit 1 receives an infra-red light signal of such 

60 an intensity as to be receivable, converts it to 
an electric signal, and outputs it to the re- 
ceiver controller circuit 17. 

When this infra-red light is a state signal 
from the main device 7, a signal having the 

65 same digital code as the signal output from 



the transmitter controller circuit 14 is output 
to the receiver controller circuit 17. 

In the receiver controller circuit 17 the fol- 
lowing operation is carried out according to 
70 the signal from the receiver circuit 16. First 
the signal has its custom code portion com- 
pared with a value previously set in the re- 
mote control unit 1 for the purposes of pre- 
venting interference, and if even only one bit 
75 is not in agreement, the following processing 
is not carried out. Also, when a signal is next 
input, processing for preventing interference is 
begun again. On the other hand, if the custom 
code agrees in all bits, the signal undergoes 
80 the following processing. When the input sig- 
nal is, as shown in Figure 2 b1 1 a signal 
output from a receiver controller circuit 9 of 
the main device 7 to the transmitter controller 
circuit 14 and sent back to the remote control 
85 unit 1 with the custom code inverted, this 
custom code is recognised, and a pulse is 
output to cause the output of the data stored 
in the memory circuit 6 from the receiver con- 
troller circuit 17, and the data code portion is 
90 output unchanged from the receiver controller 
circuit 17 to the command control circuit 4. 

When the input signal, as shown in Figure 2 
e2, has the special operating state custom 
code for the operating device 12 produced by 
95 being input from the opeartion detecting circuit 
13 of the main device 7 to the transmitter 
controller circuit 14, and returned to the re- 
mote control unit 1, then the custom code 
portion is identified and the data code portion 

100 is output from the receiver controller circuit 17 
to the display unit 18. In the command con- 
trol circuit 4, the following operation is begun 
with the synchronizing pulse input from the 
transmitter controller circuit 13. The command 

105 control circuit 4 compares the stored data 
from the memory circuit 6 and the data code 
from the receiver controller circuit 17, and if 
both codes agree in all bits, as shown in Fig- 
ure 2 c1 outputs an 8 bit feedback signal c to 

1 10 cause the execution of the operation in the 
main device 7, and after a fixed time outputs 
to the transmitter controller circuit 3 a feed- 
back signal c as shown in Figure 2 c2 in 
order to reset the transmitter controller circuit 

115 3 and the receiver controller circuit 9 of the 
main device 7. If the two codes do not agree 
in even one bit, the memory data output by 
the memory circuit 6 as shown in Figure 2 a1 
is output unchanged as a feedback signal c to 

120 the transmitter controller circuit 3. In the case 
that the two codes are not in agreement, this 
operation is repeated a certain number of 
times, and when agreement is not reached 
after this number of times, the command con- 

125 trol circuit 4 ouputs to the transmitter control- 
ler circuit 3 a feedback signal c as shown in 
Figure 2 d for the purpose of resetting the 
transmitter controller circuit 3 and the receiver 
controller circuit 9, and additionally a signal to 

130 the display unit 18 to indicate an error. 



In the display unit 18, with the signals from 
the receiver controller circuit 17 and the com- 
mand control circuit 4, the operating state of 
the operating device 12 of the main device 7 

5 is displayed, and when the content of a com- 
mand sent from the remote control unit 1 has 
not been correctly received in the main device 
7, an error display is made. 
The memory circuits provided in the mem- 

10 ory circuit 6 and the receiver controller circuit 
9 of the present invention may be con- 
structed, depending on the volume of data to 
be stored, from latch circuits or RAM. 
Next a second embodiment of the present 

15 invention is described in detail based on Fig- 
ures 3 to 5. 

Figure 3 is a structural diagram of the em- 
bodiment, Figure 4 illustrates the various sig- 
nal codes thereof, and Figure 5 is a perspec- 

20 tive view of the remote control unit in the 
state of making an error display. 

In the drawings, 401 is a remote control 
unit, 402 is a control input unit, 403 and 413 
are transmitter controller circuits, 404 is a 

25 command control circuit, 405 and 414 are 
transmitter circuits, 406 is a memory circuit, 
407 is a main device, 408 and 415 are re- 
ceiver circuits, 409 and 416 are receiver con- 
troller circuits, 410 is a control output circuit, 

30 411 is an operating device, 412 is an oper- 
ation detecting circuit, 417 is a display unit, 
417a is a display portion displaying the oper- 
ating state of the main device, 417aa is a 
display portion provided corresponding to the 

35 control input unit 402, 417b is a position of 
an error display on the display portion 417aa, 
417bb is a position of an error display on the 
display portion 417a, 418 is a transmission 
unit, 419 is a receiving unit, 420 is a reply 

40 transmission unit, and 421 is a monitor. 

Next, to explain the operation, the control 
input unit 402 is of a construction combining 
a display unit 417 such as for example a 
touch panel, and depending on the control op- 

45 eration an 8 bit control signal 4a as shown in 
Figure 4 a1 is output to the transmission unit 
418. 

In the transmission unit 418, as the control 
signal 4a is input to the transmitter control 

50 circuit 403, first, in order to prevent interfer- 
ence with the signals of other devices, an 8 
bit custom code and the control code 4a as a 
data code are combined. The 16 bit control 
data signal 4b as shown in Figure 4 4b 1 

55 formed from the custom code and data code 
is transmitted through the transmitter circuit 
405 to the main device 407 as an infra-red 
light operating command signal. Also at this 
time, a synchronizing pulse for the command 

60 control circuit 404 and a control signal 4a for 
the memory circuit 406 are output respec- 
tively from the transmitter controller circuit 
403. The synchronizing pulse is output in syn- 
chronization with the control signal 4a being 

65 input to the transmitter controller circuit 403, 
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initiates a particular operation in the command 
control circuit 404, and until the transmitter 
controller circuit 403 is reset the next syn- 
chronizing pulse is not output. The control sig- 

70 nal 4a is temporarily stored in the memory 
circuit 406, and until the transmitter controller 
circuit 403 is reset is not output from the 
transmitter controller circuit 403 to the mem- 
ory circuit 406. 

75 When the feedback signal 4c from the com- 
mand control circuit 404 is input, the transmit- 
ter controller circuit 403 carries out the fol- 
lowing operation regardless of the control sig- 
nal a input. First, when the feedback signal 4c 

80 is as shown in Figure 4 4c 1 an 8 bit data 
code for causing the main device 407 to carry 
out an operation, the 16 bit control data sig- 
nal 4b shown in Figure 4 4b2 is output from 
the transmitter controller circuit 403, and the 

85 command control signal is output from the 
transmitter circuit 405 to the main device 
407. 

Next, when the feedback signal 4c is the 8 
bit data code shown in Figure 4 4c2 for re- 

90 setting the memory circuit provided within the 
receiver controller circuit 409 of the main de- 
vice 407 described below the 16 bit control 
data signal 4b shown in Figure 4 4b3 is 
transmitted as a control command signal 

95 through the transmitter circuit 405 to the main 
device 407, and also the transmitter controller 
circuit 403 is reset. When the feedback signal 
4c is an instruction to resend the control sig- 
nal 4a as a operating command to the main 

100 device 407 based on a signal input from the 
memory circuit 406 to the command control 
circuit 404, the control data signal 4b shown 
in Figure 4 4b 1 is transmitted through the 
transmitter circuit 405 as a command signal. 

105 The transmitter circuit 405 outputs a pulse 
modulation infra-red light signal based on the 
input control data signal 4b as an operating 
command signal. 
The receiving unit 419 of the main device 

110 407 receives the command control signal from 
the remote control unit 401 and carries out 
the following operation. The receiver circuit 
408 of the receiving unit 419 receives receiv- 
able infra-red rays and carries out a conver- 

115 sion to an electrical signal, and outputs this to 
the receiver controller circuit 409. If this infra- 
red light is an operating command signal from 
the remote control unit 401, the same digital 
code as the control data signal 4b is output 

120 as a command signal 4d. The command signal 
4d input to the receiver control circuit 409 
first has its custom code portion compared 
with a value previously set up in the main 
device 407 for the purpose of preventing er- 

125 roneous operation. If even only one bit of this 
set value and the custom code portion of the 
command signal 4d are not in agreement the 
following operation is abandoned, and with 
the next input command signal 4d the oper- 

130 ation recommences with the processing to 
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prevent erroneous operation. If ail bits of the 
custom code are in agreement, next the data 
code porton of the command signal 4d is pro- 
cessed as follows. 
5 When the data code portion is, as shown in 
Figure 4 4b 1, for selecting an operation of the 
operating device 411, the data code is stored 
in a memory circuit provided in the receiver 
controller circuit 409, and also a signal the 

10 same as in Figure 4 4b 1 is output from the 
receiver controller circuit 409 to the transmit- 
ter control circuit 413 of the reply transmis- 
sion unit 420. 
When the input command signal 4d is, as 

15 shown in Figure 2 b2, for causing the execu- 
tion of an operation of the operating device 
411, the data code portion of Figure 4 4b 1 is 
output from the memory circuit provided in 
the receiver controller circuit 409 to the con- 

20 trol output circuit 410. Again, if it is, as 
shown in Figure 4 4b3 for the purpose of 
resetting the receiver controller circuit 409, 
then the memory circuit provided in the re- 
ceiver controller circuit 409 is put into a sto- 

25 rable state. In the control output circuit 410, 
the signal from the receiver controller circuit 
409 is decoded, and a signal is output to the 
operating device 41 1 to cause the operation 
selected by the remote control unit 401 to be 

30 carried out. 

The operating device 41 1 carries out an op- 
eration based on the signal from the control 
output circuit 410, and outputs a signal corre- 
sponding to this operation to the operation 

35 detecting circuit 412 in the reply transmission 
unit 420. 

The operation detecting circuit 412 outputs 
3n 8 bit data code as shown in Figure 4 4e1 
based on the signal input from the operating 
40 device 411 to the transmitter controller circuit 
413. 

The transmitter controller circuit 413 carries 
out the following operation based on the sig- 
nal ouput by the receiver controller circuit 409 

45 of the receiving unit 419 and the operation 
detecting circuit 412. 

First, if a signal from the receiver controller 
circuit 409 is input to the transmitter control- 
ler circuit 413, then regardless of the signal 

50 4e from the operation detecting circuit 412, 
then as shown in Figure 4 4b 1 1 , the custom 
code portion of the code has all its bits in- 
verted and output with the data code portion 
to the transmitter circuit 414. 

55 On the other hand, when the signal from the 
receiver controller circuit 409 is not present, 
the transmitter controller circuit 413 carries 
out an operation on the signal 4e input from 
the operation detecting circuit 412 as follows. 

60 When an 8 bit data code as shown in figure 
4 4e1 is input to the transmitter controller 
circuit 413, a 16 bit signal 4f as shown in 
Figure 4 4f1, being a combination of a custom 
code specially produced for the operation 

65 state of the operating device 411 and the in- 



put data code, is output to the transmitter 
circuit 414. The transmitter circuit 414 
transmits to the remote control unit 401 an 
infra-red light state signal being a pulse modu- 

70 lation signal based on the input signal 4f. 

The monitor unit 421 of the remote control 
unit 401 receives a state signal from the main 
device 407 and operates as follows. The re- 
ceiver circuit 415 of the monitor unit 421 re- 

75 ceives a receivable infrared light signal, con- 
verts it to an electric signal, and outputs it to 
the receiver controller circuit 416. When this 
infra-red light is a state signal from the main 
device 407, a signal having the same digital 

80 code as the signal 4f output from the 

transmitter controller circuit 413 is output to 
the receiver controller circuit 416. In the re- 
ceiver controller circuit 416, the input signal 
from the receiver circuit 415 has its custom 

85 code portion compared with a value previously 
set in the remote control unit 401 for the 
purposes of preventing interference, and if 
even only one bit is not in agreement, the 
following processing is not carried out. Also, 

90 when a signal is next input, processing for 
preventing interference is begun again. On the 
other hand, if the custom code agrees in all 
bits, the signal undergoes the following pro- 
cessing. When the input signal is, as shown 

95 in Figure 4 4b1 1 a signal ouput from the re- 
ceiver controller circuit 409 of the main device 
407 through the transmitter controller circuit 
414 and sent back to the remote control unit 
401, the custom code is recognised, and the 
100 pulse is output to cause the output of the 
data stored in the memory circuit 406 from 
the transmission unit 418 of the receiver con- 
troller circuit 416, and the data code portion 
is output unchanged from the receiver control- 
105 ler circuit 416 to the command control circuit 
404. 

When the input signal, as shown in Figure 4 
4f1, has been input from the operation detect- 
ing circuit 412 of the main device 407 to the 

110 transmitter controller circuit 414, and returned 
to the remote control unit 401, then the cus- 
tom code portion is identified and the data 
code portion is output from the receiver con- 
troller circuit 416 to the display unit 417. At 

115 this point, the display of the display unit 417 
is displayed on the display portion 4 1 7a of 
Figure 5, and the action of the operating de- 
vice 411 can be monitored. In the command 
control circuit 404, the stored data from the 

120 memory circuit 406 and the data code from 
the receiver controller circuit 416 are com- 
pared, and if both codes agree in all bits, as 
shown in Figure 5 4c 1 an 8 bit feedback sig- 
nal 4c to cause the execution of the operation 

125 in the operating device 41 1 of the main de- 
vice 407 is output, and after a fixed time next 
a feedback signal 4c as shown in Figure 4 
4c2 is output to the transmitter controller cir- 
cuit 403 in order to reset the transmitter con- 

130 troller circuit 403 and the receiver controller 
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circuit 409 of the main device 407. 

If the two codes do not agree in even one 
bit the memory data output by the memory 
circuit 406 as shown in Figure 4 4a 1 is out- 
5 put unchanged as a feedback signal 4c to the 
transmitter controller circuit 403, and the con- 
trol command signal is again transmitted to 
the main device 407. In the case that the two 
codes are not in agreement, this operation is 
10 repeated a certain number of times, and when 
agreement is not reached after this number of 
times, the command control circuit 404 out- 
puts to the transmitter controller circuit 403* a 
feedback signal 4c as shown in Figure 4 4c 1 
1 5 for the purpose of resetting the transmitter 
controller circuit 403 and the receiver control- 
ler circuit 409, and additionally an output 
command pulse is output from the command 
control circuit 404 to the memory circuit 406 
20 in order to cause an indication of the source 
of the error on the display unit 417, and in 
response to this pulse the stored data is out- 
put from the memory circuit 406 through the 
command control circuit 404 to the display 
25 unit 417. 

In the display unit 417, based on the stored 
data input through the command control circuit 
404, the operation key which, even though 
operated on the control input unit 402 the 
30 main device 407 did not execute, is displayed 
as an error display on the display portion 
417aa in Figure 5. At this point, if the oper- 
ation key is supposed to be the Arabic 
numeral key 'V, then on the error display po- 
35 sition 417b the portion for the key 'V will 
flash. In synchronization with this error dis- 
play, the error display position 417bb on the 
display portion 417a will also be displayed. 
Seeing these error displays, the user will carry 
40 out the same operation again for correction 
purposes. 

In addition to the above embodiment, it 
should be noted that the key error display 
positions can also be displayed on the display 

45 portion 417a, and the control input unit 402 
can also be constructed with mechanical tac- 
tile switches and so forth. 

In addition, the memory circuits provided in 
the memory circuit 406 and the receiver con- 

50 troller circuit 409 of the present invention may 
be constructed, depending on the number of 
bits in the control signals, which is the volume 
of data to be stored, from latch circuits or 
RAM or the like. 

55 As in the above description, the benefit is 
that the operating state of the main device 7 
is displayed on the display unit of the remote 
control device 1 , and the content of the com- 
mands from the remote control unit 1 and the 

60 contents of the signal received by the main 
device 7 are compared; and when different an 
error indication is given, so that whereas con- 
ventionally the work of monitoring the operat- 
ing state of the main device before and after 

65 a command input, according to the present 



invention the input operation is simplified be- 
cause it is only necessary to monitor the dis- 
play unit provided in the remote control unit 1 
at hand, and furthermore the reliability can be 

70 improved. 

According to the second embodiment of the 
present invention, the benefit is provided that 
since the construction is such that on the dis- 
play unit 417 of the remote control unit 401 

75 is displayed the operating state of the main 
device 407 and when the signal receiving 
state of the main device 407 is determined 
the control state when an error occurs, 
whereas conventionally it was necessary to 

80 compare visually before and after an input op- 
eration the operating state of the main device 
407 and the state of control of the remote 
control unit 401, it is sufficient to observe 
only the display unit 417 of the remote con- 

85 trol unit 401 while carrying out an input oper- 
ation, correction can also be simplified, and 
the reliability of input data can also be im- 
proved. 

90 CLAIMS 

1. A remote control circuit characterised by 
comprising a control input unit outputting a 
control signal, a transmission unit storing the 
control signal in a first memory circuit and 

95 transmitting a light signal based on the control 
signal, a receiving unit receiving in a first re- 
ceiver circuit and storing in a second memory 
circuit the signal from the transmission unit, a 
reply signal unit transmitting a light signal 

100 based on the signal from the receiving unit to 
a second receiver circuit, and a command 
control circuit which compares the signal re- 
ceived by said second receiver circuit and the 
signal stored in said first memory circuit and 

105 when they are in agreement outputs to said 
transmission unit a signal based on the signal 
stored in said second memory circuit in order 
to cause the operating device to operate and 
when they are not in agreement outputs a 

1 10 signal to a display unit for an error display. 

2. A remote control circuit as claimed in 
Claim 1, characterised by comprising a com- 
mand control circuit which compares the sig- 
nal received by said second receiver circuit 

1 15 and the signal stored in said first memory cir- 
cuit and when they are in agreement outputs 
to said transmission unit a signal based on the 
signal stored in said second memory circuit in 
order to cause the operating device to operate 

120 and when they are not in agreement outputs a 
signal to the display unit so that the contents 
stored in said first memory circuit are dis- 
played as an error. 

3. A remote control circuit substantially as 
125 hereinbefore described with reference to Fig- 
ures 1 to 5 of the accompanying drawings. 
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